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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the excessive temperature rise 
of an electric motor and Its drive circuit, by detecting the temperature 
of a load torque imparting means, and operating a prime mover in an 
operational condition to reduce the temperature rise of the load torque 
imparting means when the detected temperature is not less than a 
prescribed value. 

SOLUTION: A temperature of a motor MG1 to be detected by a 
temperature sensor 133t provided on the motor MG1 is read by a 
control unit 190. The control unit 190 calculates the limit value of the 
output torque of an engine 1 50 based on the temperature of the motor 
MG1. When the temperature of the motor MG1 is not more than the 
prescribed value, the output of the engine 150 is increased up to the 
maximum value. When the temperature of the motor MG1 is not less 
than the prescribed value, the output torque of the engine 150 is limited 
according to the temperature of the motor MG1. The output torque of 
the engine 150 is limited to the tongue lower than the target value, and 
the overheat of the motor MG1 and a drive circuit 191 can be prevented. 




LEGAL STATUS 

[Date of request for examination] 25.06.2002 
[Date of sending the examiner s decision of rejection] 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3454099 

[Date of registration] 25.07.2003 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAI1aaS 



2005/11/02 



jp,ri-055810,A [CLAIMS] 



1/1 s<— V 



* NOTICES * 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The prime mover which has the output shaft and is operated by the operational status according to a 
demand output, A temperature detection means to have a load torque grant means to give predetermined load 
torque electrically to this output shaft and to be a power output unit and to detect the temperature of said load 
torque grant means. It is a power output unit equipped with a prime-mover operation means to be the 
operational status for reducing the temperature rise of this load torque grant means, and to operate said prime 
mover when the temperature detected by this temperature detection means is beyond predetermined 
temperature. 

[Claim 2] It is the power output unit said operational status [ in / it is a power output unit according to claim 1, 
and / said prime-mover operation means ] is the output torque by which the output torque of said prime mover 
was restricted to the predetermined value, and is [ output unit ] a rotational frequency higher than a current 
rotational frequency according to the output torque to which the rotational frequency of this prime mover was 
this restricted. 

[Claim 3] It is the power output unit it is [ output unit ] the rotational frequency to which said operational status 
[ in / it is a power output unit according to claim 1, and / said prime-mover operation means ] is the output 
torque by which the output torque of said prime mover was restricted to the predetermined value, and can 
operate a prime mover at predetermined operation effectiveness in the output torque to which the rotational 
frequency of this prime mover was this restricted. 

[Claim 4] claim 1 thru/or a claim — the power output unit which is the power output unit of a publication 3 
either, and is a means to by.which said load torque grant means has a revolving shaft, and consists of drive 
circuits which exchange electric energy between the motor generator with which this revolving shaft was 
mechanically combined with the output shaft of a prime mover, and this motor generator, and said temperature 
detection means detects one [ at least ] temperature among the temperature of said motor generator, and the 
temperature of said drive circuit. 

[Claim 5] A driving shaft which is a power output unit according to claim 4, and is different from said output 
shaft and revolving shaft further, When the power which has three shafts respectively combined with a means to 
set up the demand torque and the demand rotational frequency which should be outputted from this driving 
shaft, and said output shaft, said revolving shaft and said driving shaft, and is outputted and inputted among 
these three shafts to any 2 shafts is determined, A 3 shaft type power I/O means by which the power outputted 
and inputted to one residual shaft based on the determined this power is determined, A power output unit 
equipped with the motor combined with said driving shaft, and a means to control said motor generator and said 
motor according to the operational status of said prime mover so that said demand torque and a demand 
rotational frequency are outputted from said driving shaft 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power output unit which prevents art extrerries-of^ 
temperature rise of this load torque grant means in detail about the power output unit which has a load torque 
grant means to give predetermined load torque electrically to the output shaft of a prime mover and this prime 
mover. 
[0002] 

[Description of the Prior Art] As a power output unit which has a load torque grant means to give predetermined 
load torque electrically to the output shaft of a prime mover and this prime mover It has a motor generator as 
this load torque grant means. The thing of the output from a prime mover which almost uses all for the drive of 
this motor generator (the so-called series hybrid-type power output unit), There are some (the so-called power 
output unit of a parallel hybrid type) which distribute and use the output from a prime mover for the drive of this 
motor generator and other applications, for example, the drive of a car. 

[0003] The output shaft of a prime mover is connected with the revolving shaft and machine target of a niotor 
generator in the series hybrid-type power output unit, and there is no mechanical association between driving ' 
shafts. A driving shaft is driven with the motor established separately. In this power output unit, since a motor 
generator drives by operation of a prime mover, power occurs. Under the present circumstances, the torque of a 
prime mover is equal to the generation-of-electrical~energy load produced with a generator.' Since a generatioh- 
of-electrical-energy load is proportional to the electromotive force produced in a motor generator, when the 
output torque of a prime mover is large, the electromotive force produced in a motor generator also becomes 
large, and the current which flows in a motor generator and its drive circuit becomes large. 
[0004] There are the so-called machine distribution type (for example, refer to Japanese-Patent-Application- 
No. No. 148677 [ eight to ] official report) and an electric distribution type (for example, refer to Japanese- 
Patent-Application-No. No. 145575 [ seven to ] official report) in the power output unit of a parallel hybrid type 
by the distributing system of power. Although these power output units are different from art iaforfemehtioned x ; 
series hybrid-type power output unit at a point equipped with the configuration which transmits the power of a 
prime mover to a driving shaft, they are common in each power output unit at the point Which gives 
predetermined load torque to a prime mover with the motor generator mechanically combined with the output 
shaft of a prime mover. Since this load torque changes according to the output torque of a prime moveV, load 
torque will also become large if the output torque of a prime mover becomes large. Therefore, also in the power 
output unit of a parallel hybrid type, the electromotive force produced in a motor generator according to the 
output torque of a prime mover becomes large, and the current which flows in a motor generator and its drive 
circuit becomes large. > v^ o 

[0005] 

[Problem(s) to be Solved by the Invention] When a series hybrid type power output unit and a parallel hybrid 
type power output unit have the large output torque of a prime mover, the current which flows in a motor 
generator and its drive circuit becomes large, and such temperature rises, as stated above. Originally, a motor 
generator and its drive circuit are designed in sufficient rating in consideration of such a temperature rise, and 
enough cooling systems are also prepared. 

[0006] However, when the refrigeration capacity of a cooling system declines by the case ' where the condition 
that high torque is outputted from the prime mover continues for a long period of time, failure, etc.; the 1 r 
temperature of the above-mentioned circuit may rise too much. Generally, since effectiveness falls^n connection 
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motor generator or a drive circuit, the temperature rise of an electrical load torque grant means can be 
prevented with a simple configuration. Moreover, when predetermined relation exists in the temperature rise of a 
motor generator and a drive circuit, one of temperature can be detected among both and the temperature rise of 
an electrical load torque grant means can also be prevented by searching for both temperature based on this 
relation. 

[0016] In the power output unit of this invention, when a load torque grant means is made into the 
aforementioned electrical load torque grant means Furthermore, a different driving shaft .from said output shaft 
and revolving shaft and a means to set up the demand torque and the demand rotational frequency which should 
be outputted from this driving shaft. When the power which has three shafts respectively combined with said 
output shaft, said revolving shaft, and said driving shaft, and is outputted and inputted among these three shafts 
to any 2 shafts is determined, A 3 shaft type power I/O means by which the power outputted and inputted to 
one residual shaft based on the determined this power is determined, It is desirable to consider as the motor 
combined with said driving shaft and a means to control said motor generator and said motor according to the 
operational status of said prime mover so that said demand torque and a demand rotational frequency are 
outputted from said driving shaft. 

[0017] According to this configuration, while being able to give load torque from a motor generator indirectly 
through above-mentioned 3 shaft type power I/O means to a prime mover,. the temperature rise of said motor 
generator can be prevented by controlling operation of a prime mover. It also has a means to control said motor 
generator and said motor so that the motor besides a prime mover and a motor generator is also combined with 
3 shaft type power I/O device and said demand torque and a demand rotational frequency are outputted from 
said driving shaft according to the operational status of a. prime mover. Therefore, according to this power 
output unit, while preventing the temperature rise of a motor generator, demand torque and a demand rotational 
frequency can be outputted from a driving shaft. 
[0018] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on an example. 
(1) Use and explain drawing 3 from drawing 1 about the configuration of an example at the beginning of the 
configuration of an example. The enlarged drawing [ drawing 1 ] centering on the drive circuit section of t^e 
power output unit of this example, the explanatory view showing the outline configuration of the car with which 
drawing 2 carried the power output unit of this example, and drawing 3 are the explanatory views showing the 
outline configuration of the cooling system of the power output unit of this example. 

[0019] First, drawing 2 explains the whole car configuration which carried the power output unit of this example. 
The configuration of this hybrid car serves as a power network which generates driving force, its control network 
and cooling system, and a power transfer network which transmits the driving force from a driving source to 
driving wheels 116 and 118 from the operation cpntrol unit etc. greatly. Moreover, the above and a power 
network consist of a network containing an engine 150, and a network containing motors MG1 and MG2, and the 
control network consists of the various sensor sections which detect, output and input a signal required for the 
electronic control unit (hereafter referred to as EFIECU) 170 for mainly controlling operation of an engine 150, 
the control unit 190 which mainly controls operation of motors MG1 and MG2, and EFIECU170 and a control unit 
190. In addition, although the internal configuration of EFIECU 170 and a control unit 190 is not illustrated, these 
are eaqh one-chip microcomputers which have CPU, ROM, RAM, etc. inside, and they are constituted so that 
various control processings shown below may be performed according to the program to which CPU was 
recorded on ROM. 

[0020] An engine 150 inhales the gaseous mixture of the air inhaled from the inhalation opening 200, and the 
gasoline injected from the fuel injection valve 151 to a combustion chamber 152, and changes into rotation of a 
crankshaft 156 movement of the piston 154 depressed by explosion of this gaseous mixture. Thjs explosion is 
produced from an ignitor 158 by gaseous mixture being lit by the spark which the ignition plug 162 formed with 
the high voltage drawn through the distributor 160, and burning by it. The exhaust air produced by combustion is 
discharged in atmospheric air through an exhaust port 202. 

[0021] Operation of an engine 150 is controlled by EFIECU170. As control of an engine 150 which EFIECU 170 
performs, there are ignition timing control of the ignition plug 162 according to the rotational frequency of an 
engine 150, fuel-oil-consumption control according to an inhalation air content, etc. In order to enable control of 
an engine 150, the various sensors in which the operational status of an engine 150 is shown are connected to 
EFIECU170. For example, in order to detect the engine speed and angle of rotation of a crankshaft 156, it is the 
engine-speed sensor 176, the angle-of^rotation sensor 178, etc. which were prepared for the distributor 160. In 
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1 1 1 by the chain belt 129, and transfer of power is made between the power fetch gear 128 and the power 
transfer gear 111. Based on an above-mentioned configuration and the property of planetary gear 120, a hybrid 
car can also run a motor MG 2 as a driving source, and can also run the both sides of an engine 150 and a motor 
MG 2 as a driving source. When engine power at the time of moderation or driving down slope etc. is not needed, 
at the time of initial acceleration, a hybrid vehicle suspends operation of an engine 150 and, specifically, runs 
operation by the motor MG 2. Usually, the power of a motor MG 2 also uses and runs at the time of transit, 
making an engine 150 into the main driving source. Since an .engine 150 can be operated on the efficient 
operation point according to the. torque which may be generated by required torque and required Motor MG 2 
when running the both sides of an engine 150 and a motor MG 2 as a driving source, compared with 4 the car 
which makes only an engine 150 a driving source, it excels in saving-resources nature and exhaust air 
purification nature. It is also possible to run on the other hand, generating electricity by the. motor MG 1 by 
operation of an engine 150, since rotation of a crankshaft 156 can be transmitted to a motor MG 1 through the 
planetary carrier shaft 127 and the sun gear shaft 125. 

[0029] Next, the control unit which carries out drive control of the motors MG1 and MG2 based on drawing 1 is 
explained. As shown in drawing 1 , it connects with a motor MG 1 through the 1st drive circuit 191 at a control 
unit 190, and the motor MG 2 is connected tp.the control unit 190 through the 2nd drive circuit 192. Although 
not illustrated in drawing 2 , the resolver 139 for detecting the angle of rotation is formed in the sun gear shaft 
125 which is a revolving shaft of a motor MG 1, and the resplyer 149 is formed also as well as the ring wheel 
shaft 126 which is a revolving shaft of a motor MG 2. Moreover, others [ signals / which were explained to the 
control unit 190 using drawing 2 / various ], Angle-of-rotation thetas of the sun gear shaft 125 from a resolver 
139, angle-of-rotation thetar of the ring wheel shaft 126 from a resolver 149, The remaining capacity of the 
current values Iu1 and Iv1 from two current detectors 195 and 196 prepared in the 1st drive circuit 191, the 
current values Iu2.and Iv2 from two current detectors 197 and 198 prepared in the 2nd drive circuit 192, and a 
dc-battery 194 The remaining capacity from the remaining capacity detector 199 to detect etc. is inputted 
through input port. 

[0030], Moreover, from th^control unit 190, the control signal SW2 which drives six transistors T21 as the 
control signal SW1 which-.driyes six transistors Til which are the switching elements prepared in the 1st drive 
circuit 191 thru/pr T16, and a. switching element prepared in the 2nd drive circuit 192 thru/or T26 is outputted; 
Six transistors Ti l in the 1st drive circuit 191 thru/or T1 6. constitute the transistor inverter, two pieces are 
arranged at a time in a pair, respectively so that it may become a source and sink side to power-source Rhine 
LI and L2 of a pair, and each of the three phase coil (U VW) of a motor MG 1 is connected at the node. Power- 
source Rhine LI and L2 controls sequentially the rate of the transistor T1..1 which, makes, a pair with, a control 
unit 190 since jt connects with the plus [.of .a dc-battery 194 ], and, minus side, respectively thru/pr the ON time 
amount of T1 6 with a control signal SW1 , and if the current which flows to each phase of a three phase coil is 
made into a false sine, wave, by F?WM control, rotating magnetic field will be formed with a three plpase coil. 
[0031] On the^pth ? er, handy six, transistors T21 of the 2nd drive circuit 192 thru/or T26 constitute the transistor 
inverter, is arranged, respectively, and the node of the transistor which makes a pair is connectedio t each of the 
three phase coil of a motor MG 2. £ as well as the 1st drive circuit 191 ] Therefore, the transistor T21 thru/or 
the ON time amount of T26 which makes a pair with a control unit 190 is sequentially controlled with a control 
signal SW2, and Jf the current which flows to each. phase of each coil is made into a faise sine wave by PWM 
control, rotating magnetic field will be formed with a three phase coil. 

[0032] The cooling system which cools the power network which consists of an engine 150, a motor MG 1 and 
its drive circuit 191, a motor MG 2, and its drive circuit 192 grade is explained based on drawing 3 . Although all 
cooling systems haye, applied the r so-called water cooling type which used cooling. water, it consists of this 
examples, as what has the independent cooling sysitem of the cooling system of an engine 150, motors MG1 and 
MG2,,and the drive circuit of Jhose. 

[0033] The cooling system of an engine 150 is the same configuration as fundamentally as what is adopted by 
the car conventionally which makes only an engine 150 a driving source. The radiator 250 is connected with the 
engine 150 with the hose 254, and cooling water circulates through the inside of this by the water pump 260. 
Cooling water absorbs the heat of an engine 150 by the water jacket 173 prepared in the engine 150, and cools 
an engine 150 by radiating heat with a radiator 250. The cooling fan 252 is formed in the radiator 250 in prder to 
help heat dissipation of cooling water. Moreover, the control unit 190 senses, t the cooling condition of an engine 
150 by detecting the temperature of cooling water with the coolant temperature sensor 174 formed in the water 
jacket 173. 
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case where the ring wheel shaft 126 is operated at the rotational frequency Nr is considered, the rotational 
frequency of Coordinate R can be plotted as Nr. If the straight line which passes along both this point is drawn, 
it can ask for the rotational frequency Ns of the sun gear shaft 125 as a rotational frequency on this straight line 
in Coordinate S. Hereafter, this straight line is called a collinear of operation. In addition, it can ask for a 
rotational frequency Ns also by the proportion equation using a rotational frequency Ne and a rotational 
frequency Nr, and it is expressed as Ns=(1+rho) (Ne~Nr)/rho. Thus, in planetary gear 120, if it opts for any two 
rotations among a sun gear 121, a ring wheel 122, and the planetary carrier 124, it will, opt forone residual 
rotation based on two rotations for which it opted. 

[0042] Next, it asks for the relation of the torque which starts three shafts using a collinear Fig. According, to 
device study, the relation of torque becomes equal to the balance relation of the force of acting on said rigid 
body, by treating a collinear of operation as the rigid body, and expressing each torque with thefprce as a, vector 
based on the direction and magnitude which act. It is made to specifically act upwards from .under a vertical as 
the torque Te of an engine 150 is shown in drawing 5 in the coordinate G of the planetary carrier shaft 127. 
Since the vector showing Torque Te can be treated as force, the torque Te made to act on an axis of 
coordinates C is separable into the torque Tes in Coordinate S, and the /torque Ter in Coordinate R with the 
technique of separation of the force to the line of action with which the sense is the same with line of action and 
differs. The magnitude of Torque Tes is expressed with Tes=Te/(1+rho) formula at this time, and the magnitude 
of Torque Ter is expressed with Ter=Te-rho/(1+rho) formula. On the other hand, since Torque Tr is outputted . 
from the ring wheel shaft 126, Torque Tr is made to act on a collinear -;_of operation, downward from on a vertical 
in Coordinate R. ...... 

[0043] What is necessary is just to take balance of the force of a collinear of operation, in order for the collinear 
of operation to be stable in this condition. Namely, magnitude is the same as Torque Tes, the torque Tm1 with 
the opposite sense is made to act, magnitude is the same to resultant force with torque and Torque Ter with the 
opposite sense on an axis of coordinates R in the same magnitude as the torque Tr outputted to the ring wheel 
shaft 126, and the sense . should just make the opposite torque Tm2 act on an axis of coordinates S. Torque Tm1 
can act by the motor MG 1, and torque Tm2 can be made to act by the motor, MG, 2. At this time, the motor MG 
1 which makes torque act on a rotational direction and the rotational reverse sense operates as a generator, and 
revives the power Pm 1 expressed with, the product of torque Tm1 and a rotational frequency Ns from the sun 
gear shaft 125. The motor MG 2 by which the direction of rotational and the direction of torque. become the 
same operates as a motor, and it outputs the power expressed, with the product of torque Tm2 and. a rotational 
frequency Nr to the ring wheel shaft 126, consuming power Pm 2. 

[0044] Although the engine speed Ns of the sun gear shaft 125 is forward in the collinear Fig. shown in drawing 
5 , it may become, the case where it becomes negative, and an engine speed 0, at the engine speed Ne of an 
engine 150, and the engine speed Nr of the ring wheel shaft 126. In these cases, a motor MG 1 operates as a 
motor and consumes the power Pm 1 expressed with the product; of torque Tml and a rotational frequency Ns. 
[0045] In .the power output. unit by this exarnple, torque . conversion can be carried put and the power outputted 
from an engine 150 can be outputted as mentioned above. Therefore, when the power whichconsists of a ... 
rotational frequency Nr and torque Jr as a demand output of a driving shaft 126 is specified, power can choose 
the operation point of an engine 150 freely under the conditions that the product of NrxTr of regularity, i.e., a 
rotational frequency, and torque is fixed. Although effectiveness changes with the operation points, since an 
engine 150 can operate an engine 150, choosing the most efficient operation point under above-mentioned 
conditions, it can output power at high effectiveness at this example. 

[0046] The situation of operation point selection of an engine 150 is shown in drawing 6 . The curve B in drawing 
shows the rotational, frequency which can operate an engine 150, and the threshold value of torque. It is an 
effectiveness line that the curve shown at alpha 1%, alpha2%, etc. in drawing-6 becomes respectively fixed [ the. 
effectiveness of an engine 150 ] etc., and it c is. shown that effectiveness becomes low at order (alpha 1% and 
alpha2%). An engine 150 has high effectiveness on the operation point limited comparatively, and effectiveness 
falls gradually on the operation point of the perimeter as shown in drawing 6 . 

[0047] The curve shown by C1-C1, C2-C2, and C3-C3 is a curve with the fixed power of an engine 150 among 
drawing 6 , and the operation point of an, engine 150 will be chosen on these curves according to a demand 
output. For example, when the demand engine speed Nr and the demand torque Tr are plotted on Ccurvilinear 
C1-1, the operation point of an engine 150 will be chosen as At point to which operation effectiveness becomes 
high most on Ccurvilinear C1-1. On C2-C2 curve, the operation point is similarly chosen as A2 point at A3 point 
on C3-C3 curve. The rotational frequency of an engine 150 and the relation of operation effectiveness on each 
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This temperature is detected by 1 91 1 of temperature sensors formed in the drive circuit 191. A control unit 190 
computes the limiting value Ti of the output torque of an engine 150 based on this temperature (step S1 15). The 
limiting value Ti of the output torque of an engine 150 is calculated by the readout from the limit map set up 
based on relation with the temperature ti of the drive circuit 191. The example of this limit map is shown in 
drawing 10 . According to the limit map of drawing 1 0 , when the temperature ti of the drive circuit 191 is one or 
less predetermined value ti. an engine 150 can be outputted to Max Tmax. When the temperature ti of the drive 
circuit 191 is one or more predetermined values. ti f the output torque of an engine 150 is restricted according to 
temperature ti, and an output torque is restricted to a value 0 at a certain temperature. 

[0055] The limit map shown in drawing 10 can be set up in a tentative way like the limit map of drawing 9 -. and 
torque is good also as what is restricted in the shape of a curve. Moreover, it is good also as what uses two or 
more limit maps properly by whether the cooling system is out of order in the torque limitation map. Although the 
limit map of drawing 10 is memorized by ROM prepared in the control unit 190 as, table data, it is good also as 
what is computed as a function of the temperature ti of the drive circuit 19.1. 

[0056] Next, a control unit 190 sets to limit-torque TL of an engine 150 the minimum value of the limit torque 
called for in this way. That is, when the limit torque Tg by the temperature of a motor M<3 .1 is smaller than limit- 
torque Ti by the temperature of the drive circuit 191, let limit-torque TL of an engine 150 be the limit torque Tg 
by the temperature of a. motor MG 1. Moreover, in [ that ] being reverse, it sets limit-torque TL of an engine 150 
to limit-torque Ti by the temperature of the drive circuit 191. 

[0057] A control unit 190 progresses to step S125 next, and the size of the target torque demanded of limit- 
torque TL of the engine 150 determined in this way and an engine 150 is compared (step S125). Here, before 
target torque means the torque chosen on the curve A shown in drawing 6 according to the demand output and 
performs an operation point amendment routine, it is torque set up with the control unit 190 in another routine. 
When target torque is larger than limit-torque TL, target torque is transposed to TL (step S130). That is, the 
torque more than limit-torque TL is made not to be outputted from an engine 150. 

[0058] Since the output torque of an engine 150 is transposed to TL which is a value lower than .the target 
torque which should be outputted essentially by above-mentioned processing, the way things stand, an. engine 
150 cannot output as a demand. Therefore, a control unit 190 amends the rotational frequency of an engine 150 
next. This is in charge of the processing which changes the operation point of an engine 150 into A1' in other 
operation points on CC1 -1 of further low torque and a high rotational frequency, for example, drawing: 7 , from 
A1 about C1-C1 curve shown in drawing 6 . 

[0059] In order to perform this processing, a control unit 190 reads the demand output (Pe)of an engine 150 
(step S135). The thing of power which can be found by the product of the torque as which the demand output is 
demanded of the engine 150, and a rotational frequency is said. Next, a control xinit 190 computes the target 
rotational frequency Ne of an engine 150 by **(ing) the demand output Pe by limit-torque TL (step S140). By; 
this, it will be changed into Torque TL and the operatipn point yyhich becomes rotatiqnalyfrjequency Ne, the 
operation point of an engine 150 maintaining the demand .output Pe. ; , . 

[0060] On the other hand, in step S 125, since it is not nepessary to change the operation point of an engine 150 
when target torque is below limit-torque TL, a control unit 190 once ends an. operation, point amendment routine, 
without processing anything. ; , 

[0061] After an operation point amendment routine is completed, the power output unit of this example operates 
an engine 150 at the target torque and the engine speed which were .set up by this routine. In order to control 
operation of an engine 150, this operation is performed when a control unit 190 performs the routine prepared 
separately. Specifically, the signal it is directed that operates an engine 150 at said target torque and engine 
speed is outputted to EFIECU170 from a control unit 190. EFIECU1 70 controls the fuel oil consumption of an 
engine 150 etc. based on this signal, and operates an engine 150 at target torque and a rotational frequency. 
[0062] If an engine 150 is, operated ait the target torque and the rotational frequency which were set up by the 
operation point amendment routine, the power which consists of the rotational frequency and torque which were 
demanded by torque conversion already explained as the general principle of operation can be outputted from a 
driving shaft 126. 

[0063] By performing the operation point amendment routine of this example, the torque which an engine 150 
outputs is restricted to torque lower than the target torque originally demanded. The torque Tm1 given to the 
sun gear shaft 125 by the motor MG 1 is proportional to the output torque of an engine 150 as already stated. f 
Therefore, by performing an operation point amendment routine, Tml is reduced rather than original torque, and 
the calorific value in a motor MG 1 and its drive circuit 191 is reduced. Consequently, overheating of a motor MG 
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Next, a control unit 190 computes the engine speed (Np) based on an engine demand output (Pe) (step S165). 
This processing is the same processing as step S135 and step S140 in drawing 8 . That is, an engine speed (Np) 
is computed by **(ing) the engine demand output Pe which the control unit 190 read by engine limit-torque TL 
[0072] A control unit 190 computes an engine minimum engine speed (Nmin) at the following step (SI 70). An 
engine minimum engine speed (Nmin) is a rotational frequency computed based on the following view. 
[0073] Since an engine 150 cannot be operated at an engine speed smaller than a value ,Np and an engine 150 
cannot maintain a demand output at the time when the output torque of an engine 150 is restricted-to TL, a 
power output unit will consume the power of a dc-battery 194. The, power consumed with a dc-battery 194 at 
this time is in agreement with the difference of the demand power which should be outputted from a driving shaft 
126, and the power outputted from an engine 150 in general. 

[0074] Conversely, if it says, when it is in the condition which does not almost have the allowances of the 
remaining capacity SOC of a dc-battery 194 in transit to the lower limit SOC 1 of the remaining capacity of, the 
dc-battery 194 which does not produce trouble, it is necessary to make the rotational frequency of an engine 
150 into a value Np. On the other hand, when the remaining capacity SOCXpf \$ dc-battery 1 94 is larger than 
SOC1, the rotational frequency of an engine 150 can be made into a value Ipwer^than a value Np according to . 
the allowances, the minimum value of the engine speed of an engine 150 which can be |aken according to these 
allowances is an engine minimum engine speed (Nmin). 

[0075] The processing which computes an engine minimum engine speed is explained under such a view based, 
on drawing 12 . In calculation processing of an engjne minimum engine speed (Nmin), a control unit 190 reads the 
dc-battery remaining capacity SOC detected by t^e remaining capacity detector 199 (step S200). Although 
there are various approaches among the detection approaches of dc-battery remaining capacity and the 
definition of the remaining capacity also has various definitions, in this routine, the dc-battery remaining capacity 
SOC is treated as physical quantity with the same unit as power. As such physical quantity, a definition can be 
given as maximum of the power which can take out from a dc-battery 194 predetermined time picking, for 
example. 

[0076] Next, a control unit 190 measures the detected dc-battery remaining capacity SOC with . the lower Jimjt 
SOC 1 of the remaining capacity of the dc-battery 194 which does not produce trouble to transit (step^S205). ^ 
Since it is necessary to maintain a demand output and to operate, when^the dc-battery remaining , capacity^ §OjC 
is one or less SOC, an engine 150 substitutes the several Np engine rotation based on.theleijigine demand output 
Pe for Nmin (step S225), escapes from engine minimum-engine-speed calculation processing,, and returns to ,an 
operation point, amendment routine. \. . ? . . 

[0077] When the dc-b>attery remaining capacity SOQ is larger than SOC1,«at the. following step,, both difference 
is taken and the. allowances value SOC 2 of SOC to SOC;! is computed (step ,S 2 10). Moreover, "a.cpntrol unit 190 
computes Pmin at the .following step by lengthening the above-mentioned allowance^ va^ 

engine demand output Pe (step S215). Pmin means the nr^inimum demand ou^ut should , , 

output. That is, if only a vajue SOC 2 consumes the powei^of ,a,.dc^battiery ; 1 94 cWhen .the AUtput .oft an, engjne 150 
is Pmin, a power output unit can maintain the demand output : Re. x . : r;+0 . ^ 

[0078] A control ,unit 190 computes the engine minimum engine r speed Nmin -byj^jpg} the minimuni demand r , 
output Pmin which carried out [ above-mentioned ] calculation ,yyith the engine^orque limiting value TL (step 
S150 of drawing 11 R> 1) (step S220). In this way, engine mjinimum-engine-speed calcu!atipn s processing (step 
S1 70) is ended, and lit returns to an operation point amendment routine. , 
[0079] A continuation of return and an operation point amendment routine is explained to drawing. 11 . In 
consideration of the, remaining capacity SOC of a dc-battery 194, the rotational frequency which.can operate an 
engine 150 is called for with the range below Np more than Nmin as a, result of engine^minimumrengine-speed 
calculation processing (step S170). .. ■.. ^ , ^ . 

[0080] A control unit 190 computes the engine <speed (NeconXto^ which the pperationjeffectiv^ness ^of an engine 
150 becomes the highest within the limits of the engine speed which can operate- an engine 150; (step SI 75), and 
substitutes Necon for the target engine speed Ne (step S 180). It is not necessarily larger than the target engine 
speed Ne before Necon performs substitution processing of step S180 unlike the 1st example. 
[0081] The operation effectiveness of an engine. 150 changes ,i#ith an outpyt torque and engine speeds as shown 
in drawing 6 . The situation of change of the operation effectiveness in the r^nge which can operate the engine 
150 computed in step 165Js. shown in drawing 13 . In the straight ling (D1 in dr ft avyingv6 rD.D.which , becomes fixed 
[ drawing 13 / the torque of an.engine, 150 ] at TU an engine speed is the, graph which showed^the,,situation> of a 
change of the engine operation effectiveness in the range of Np frqm Nmin. ^control unit -19Q asks for the 
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engine 150. Since such a hybrid car of a configuration is also controlled to apply generation-of-electrical-energy 
load torque to an engine 150 by the clutch motor MG 3, a current flows in the drive circuit 191 of the clutch 
motor MG 3 in proportion to the operation torque of a prime mover 150 and calorific value increases, this 
invention is applicable. 

[0089] Furthermore, a hybrid car may be the configuration of the so-called series type as shown in drawing 17 . 
By the series-type hybrid car, the output shaft of an engine 150 is mechanically combined with Generator G. The 
engine 150 is not combined although the motor MG 4 is combined with driving wheels 116 and 118 through the 
power transfer gear 1 1 1 grade. 

[0090] In order to take an above-mentioned configuration, by the series-type hybrid car, the power of an engine 
150 is not transmitted to driving wheels 116 and 118, and is used for operation of Generator G, and a car is 
driven by operating a motor MG 4 with the power of a dc-battery 194. A generation-of-electrical-energy load is 
proportional to the electromotive force produced in Generator G. Since electromotive force arises in Generator 
G in proportion to the operation torque of an engine 150 and the calorific value of Generator G also becomes 
large when it has the drive circuit 191 controllable so that a generation-of-electrical-energy load with Generator 
G serves as a desired value, this invention is effectively applicable. 

[0091] As mentioned above, although the example of this invention and its modification have been explained, this 
invention is the range which is not limited to these and does not deviate from the meaning, and further various 
deformation is possible for it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is an enlarged drawing centering on the drive circuit section of the power output unit of this 
example. 

[Drawing 2] It is the explanatory view showing the outline configuration of the car carrying the power output unit 
of this example. 

[Drawing 31 It is the explanatory view showing the outline configuration of the cooling system of the power 
output unit of this example. 

[Drawing 41 It is the explanatory view showing the operation point at the time of torque conversion of the power 
output unit of this example. 

[Drawing 51 It is the collinear Fig. showing the relation of the torque in each gear of planetary gear. 
[Drawing 6] It is the graph which shows the relation between engine torque and a rotational frequency, and 
operation effectiveness. 

[Drawing 71 It is the graph which shows the engine speed at the time of seting engine power constant, and the 
relation of operation effectiveness. 

[Drawing 81 It is the flow chart of the operation point amendment routine of the 1st example. 

[Drawing 91 It is the graph which shows the torque limitation value based on generator temperature in the 1st 

example. 

[Drawing 101 It is the graph which shows the torque limitation value based on inverter temperature in the 1st 
example. 

[Drawing 1 11 It is the flow chart of the operation point amendment routine of the 2nd example. 
[Drawing 121 It is the flow chart of the engine minimum-engine-speed calculation processing in the 2nd example. 
[Drawing 131 It is the graph which shows the engine speed at the time of seting an engine output torque 
constant, and the relation of operation effectiveness. 

[Drawing 141 It is the explanatory view showing the 1st configuration modification of a machine distribution type 
hybrid car. 

[Drawing 151 It is the explanatory view showing the 2nd configuration modification of a machine distribution type 
hybrid car. 

[Drawing 161 It is the explanatory view showing the outline configuration of an electric distribution type hybrid 
car. ■ 
[Drawing 1 71 It is the explanatory view showing the outline configuration of a series type hybrid car. 
[Description of Notationsl 

111 — Power transfer gear 

1 1 2 1 1 2A — Driving shaft 
114 — Differential gear 

1 1 6,1 1 8 — Driving wheel 

119 119A — Case 

120, 120A, 120B — Planetary gear 

121 — Sun gear 

122 — Ring wheel 

123 — Planetary pinion gear 

124 — Planetary carrier 

125, 125A, 125B — Sun gear shaft 
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^Jfg^laiegC*<fct»^^©(E^ffi^^LTC^o 06 
d&^Ta 1 %> a 2 ^-tl^-'n 
X>>>> 1 5 0OSSS*?J«— ^t**«fS**n-r*o» a 
1%. a 2X0)MI3»¥dtfi<&-3Tl>< - tJiCt 
ti*. H6t;*-ril0> X>v> 1 5 0 lilt«WfB^$ 

.[0 0 4 7].B6f. CI -CI.. C2-C2, 
C3-C3T*atlTUSft^H» I>x>15 0©tt 
«5#-£©ftiBiT&9. I>y>15 0Olg^> 



(9) 



ft fflW- 1 1-055810 



1 9 1 <DUm. t i ftWtfem t i 1 tTFT&-g>*§£ 
(III. X>->'>1 5 Otift^cTma x^TfiJ^T-Svlt 
#T-€rS„ K»jIeI?§.1 9 1 <D'U& t i fl^Sffi t i 1 
-tT& -5 fflffi t i (C^i;TX>>'> 1 5 0 CO 

a* Hi^TW&mstu **iMn?ma h^fiiio \z 

[0 0 5 5] mi 0(r^Lfc$fJffiV-y7 p (i, .H9 0>ftflB 

Vy^ttf- -y)^-^ thxmn^-y h 1 9 Orttr 

[0 0 5 6]*l:Mi3.z^M9 0ll ;^LT*ft 
£n£frlPgh;U£<Dft/JMi£x>:x> 1 5 0CD©Jffih;l/ 
i'TLttS. -3*0. t-^MG 1 C0S^t3 t t-5$iJ^ 
h;P^Tg*iB»ElF8l 9 1 <D^%.\Z&Z>$mVAy-T 

1 «t«3t>/hS^«^trH. x>v> i 5 0O* h;i^ 
TLH-^MG l coia«ir«fc5ftj® h;Pi7Tgi-r 
■5. *£. -t-©iS!©«-&Ktt, X>>>>1 5 OcofMPEb 
;i/^TLS^il)(HI*Sl 9 1 <DUmz&Z>femY)V!7T i 

in. 

[0 0 5 7] h i 9 o li, *i;xf7ys l 

2 5l:it*, i5 LTft£SftfcI>i?> 1 5 0 
hMTLW>y>l 5 0 I'gjfcSttTUSB^MU 

^co^/jN^)ti<-r^ Ux7^si2 5) . s 

i 9 o cioi^titDS h)vz-n$>z>* mm V)v>7 
ifium. h^^TLct o t>*#n»&fctt,. mm * 
T.nzw%mz.z> Ufy^sno) . ®m 

[0 0 5 8] ±jjEC0©S{'«t 0. X>v>l 5 OCDiMj 
V)V? ^**IU^-r^* h)l>7 J; T 

0teg:Rffli9CDaj#£-r-5d£#Ti*&t^ fct, #J 
ia^7M9 0li, ^{'X>i/>1 5 OcoisieSccoM 
lESfr?. zinii. 0 6 Jr^LfcC i -c i ft^tr-^Vi 

T» x>;x>l 5 0OilE#'f>hSAlA>6, $61: 
fthJl'i'^oHBlEROC 1 - C 1 ±<Dfficoate#-f > 

[0 0 5 9] a^5&«£fT/5fc«K ©J^ax-> h 1 9 
Ote. x>>>> i 5 0©g#£B;f/ (Pe) ^St^jXt! 1 
Uf7^S 135). M^tB^iH. x>v> 1 5 0 



eSr^JfEh^^TLTf^-T-Svlt^iO. I>y>15 
0Ogg|H]teScNe^@Jli-r-5 Ury^SHO) . 
^titriO, x>v>i 5 ocoafe^-f > Ki> gjfctiJ 
APe^OO, h;Pi7TL43J;aC[51fefcNe^:-2>ji 

[0 0 6 0] — Xr'^S 1 2 5 tC&t^T. B^h 

5 o ooae^-f > h fcMr*&s»ifcv>fc«>. ^jpa. 

[0 0 6 1] BtesJW > hffilE^-ef >#i&Tb£&, 
fzsa h;^i5J:^|5ieS5:-ex>v> i 5 o £*l£-f 

§o ci<Datett> x>v>i 5 o©»tes«nrr-&fc4e> 

90^5,EF I ECU1 7 Oir. jMffBggl h;H?is«ttX 
[Hlte3£TX>->*> 1 5 0SI(Ef5«t5l:jl*r4i^ 
^iH^tl-i),, EF I ECU 1 7 0 lidCDff *f t'go'U 
TX>y>l 5 0©«fiWif S:9Pt. X>i^>l 

[0 0 6 2] Xyy>15 0*5. jSfejH-f > httiE;P- 

Kidttii 2 6*»&w*-rac:.tJ&*T**. 

[0 0 6 3] *^««Oie#'f> bffijE^-^>£* 
tlliD, X>^>1 5 OCOtB^-T-2) 

*-V*fcl 2 5ictt-^£ft3 hMTrallJl>y>l 5 

oomiibjizizitm-tZo a^t, is^>MiE 
^y^ft-tzz. ttcto. Tm i fc*5t5(D h;^ 

«fc.D ft, t-^MG l*5«ttX^<D^»j|Hl!Sl 9 

lT©.5BJ»«*tft«.aft*. 2L.©»*, ^-^MG1*5 
J:^*©e«llHl-lft 1 9 1 coiS^^rteit-r?. d t^T^T 

X-^t>. Z\<Dmzxi;>iS>l 5 0H, 
j#LT^-5fca4>, ft^Jlii^giHII* K;Ui743J:OCg^ 
liieiS^&^'5»;77$r^«iWl 2 6 icUA'T&.X <h^T 

[0 0 6 4] 06(C^L/iil"9. *»Jx>y>15 0 

L^b. t-^MGlfe<tZ>'^C0ig«j|Hl?§lCj§fSft7!) s 

^^^.^tttrLTt), t-^MG 143«tt>* J ecomi!jlHl 
KO^Sr@5febTX^^> l 5 0 CDiHteiiW > h^|S 
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W[pltegcttMNpJ:Dt)fi^Mi^-^^<!:^T#-g)„ £ 
©MCfSUTt D'f§&, X>^> 1 5 0 C0@SI!CC0S 
/h<i^X>->*>ft(g;(Hlte|S (Nm i n) T&S,, 
[0 0 7 5] ;i©J;5&#;L;S©T. x>->*>«{g;|H]35 

gcsnraj-rssag^, hi .2 ; i3S^v»T«?3-rs. x> 

5?>*fiHte* (Nm i n) ©WfflaaSfcfc^Tta. ffi 
ia-7H9 0ll 9 9(cJ:0^m$ 

o) . rty7- i )m®m<D&mi}mz\3., m*<D-%m&& 

^>K*l»T»4. ^yr'J^iSOCSttWtl^U; 

ttv n-yf'j 1 9 4^6BHeitiiiwtbffl"rc:t 

[0 0 7 6] mzMfflu- v h 1 9 0 tt. tttustifc/t 
y f >J S O ' C * . ifeff \Z 3fc» S ± y X "J 

1 9 4 ©3S£S©TKffi S O C 1 <hit«-f & (7x7^ 
S 2 0 5) . /bfUS§lSOG^SOC mTT& 
£*^trli, X>->*>1 5 0ttS*tt}^^*6}tLTiSte 
T*i65*ft<&«fc«>. i/-/>S*tliAPel:So'<i 

25) . i>5?>«fi0e»siBjttSjfee>8Ett. 

[0 0 7 7]/57f U^iSOC^SOC liO^ 
*©Xf7yt, j3o#©M£<!:9. SO 
C 1 CWt?.SOCOMffiSOC.2 £g£HT& Ur 
7^5210) . *CD7.5 i y7 F t?. ffli^Xy N 

1 9 O H. x>v>^*til^P e*ve»±IB^*SMSOC 
2£3I^TPm i n^mT-S) (Xr^S 2 15) „ 
Pmi n«, X>v> 1 5 0* 5 ffi^T^€r«[Sg*ffi^ 
Sr.«i*-r^o BP%. l>y>15 0OHiWPm i n© 

.ttvrtsrfj i 9 4©«^jSriisoc 2fftt?s»-rn 

[0 0 7 8] H9011 ±fB#mbfc*ffi 

.Sftti^Pmin$, X>v>h)l/i7^JEEffiTL (01 
1 OXf7^S 15 0) TlBrr*£ £KJ;D, X>v> 
ftlSlslfe^Nm i n£gffi-r& Ur-yT/S 2 2 0). 
315bTX>>7>«{S[pIg©:*{lJ®a Uf7^S 1 7 

o) £&7u as#-f> bmiEK-? >\zmz>o 
[0079] si i kr?k mfctf-i > bffiiEfr-^y 
(Dmzzwtwtz. x>v>«fi(s]tegcg{u«ia tx? 

7^S17 0) ©ifcg*. A'7f Ul 9 40M1SOC 
S#«LT. x>v>l 5 0 4qaE^TflttB£ftttNnt 

[0 0 8 0] ^JffllrL->y M 9 OH, X>>>> 1 5 0^ 
Sfe^^lHlfelS(DlBHrt(Cj3^T, X>v>l 5 0© 

(Necon) £^fflL 
(Xf7^S17 5) . agX>^>[eiegcNe(CNe 



c on£ftAt5 (Xf7^S 18 0). SI 1 3lJiS0iJ <h 
g&D, Ne c o nliXf 7^S 1 8 OCftAllJS 
ff T £ « WO a «x > v > Bfcfe N e <fc <0 t> ± # I H 

[0 0 8 1] H6{d*bfcjlD. m^h;P^*5«ta*|elte 
mz^-DXX.>^>l 5 0 ©«<E3**te5Efl;-r5. 
•7^1 6 5{C*5V^TSHiLfcX>v>l 5 0 ©31^ pJSg 
felfifflCfettiateSft*©^©^ SB l 3 Ir^-T. 
HI 3H, I>y>l 5 0(D.hM^TLT-Si&'5 
BiH (H6tpDl-Dl) KiJ^f, BteSu&JNin i n 
^«E> N p ©«6 ffi \Zi$tt Z> X > > iiex!)^©^t©i£7- 
Sr^L^y^^T^^o H 1 3t3^$n^>ilD, Ma 
Z7 M 9 011 Xt7^S 1 7:5 CiilAT, X>>?> 
1 5 O051teSS^«feJg<^^^B 1 ©@i|5SSc£N e 
co ni L-T*i*-5p 

[0 0 8 2] HI 3iZ^Vtzm-C\t. i6«P©ftiA± 
©,&T'X>v^l 5 O©0*£gcNe c on^t^ 
StSoTW*«, ±xE©HM£8:Nm i n©ffil;:<fc-pT 
H. Z.<D£.o\ZfcZt3.^m&i) i &Z>. mZ-li. H13t3 
*5V^TSte"5Itl^/MHlfE***Nm i n 2©<k5fCB 1 

I>->*>15 0 HNm i n 2 JJJU K) t^[elte§&T 
Igf^^tBT'^l^f,, HfiSNra i n 2TX> 
v> 1 5 0 t>2£&&$*ffi < fc 0 , 

Xf7^S 1 7 5K45tt*BIERNe c onll HJfgfgc 
Nmin2tM. CWSfe^-f > HI H 6 ^pcptt^ 

A±fcH&^„. 

[0 0 8 3] m2mffiM<Dm&#-1>hffiiE)l>-3 L >\Z 
<fctt«. X>S?> 1 5 0<7>m#h;^£fMJBLfc3:#T 

T^)«t5tCX>v> 1 5 0©pte&£?S< LTSebfc 

x>v>i 5 o<Dm&%>mzmL<&Tz-£z>m 
^izmzm^}T$>^o 

[0 0 8 4] C©»-&. «j^ffi^gB^S*h^i7*5=t 
t 3 UZ>W)jl$:\&?}TZ>tzmz it.. y\* .y J- U 1 
9 4A^«^^«i^-r^^^$.^75S, ±2B©id^ai7 l J 
MU. A'yxU 1 9 4©S§iSOC(DM5#Sl 

X>>^> 1 5 OWjlfEtgH^ftSLTV^feae), 
■^yrU 1 9 4©S^ft?FSiCctD*i^©*fT^I5S^ 

[0 0 8 5] t£&. m2(Dmi&MlZ&^T. X>v>l 
5'0©3HEPlillBHrtTa*7j«*t)j(E<«:*ElC»S:l|C 

ffi-r^^aa Uf7^s 1 6 5~s 1 1 5) jcrat, 

X>->*> 1 5 0 CD|HH5Sc^^ffi«TtC^-2)«t3{I©JK 
S:JlPx.-&^:(t©X'T^ "/i l/Tiil>. d©«t 3 lZ~?tl 
tf. X^><>1 5 O©[Hiegc^0T^Ma±^±#-r-5^ 
ti'io. X>> 5 >1 5 0©SteS6^d^L<ffiT-r^> 
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[014] *1*#-E5*/W 7 "J y h'SffiaSB 1 <D«B)c^ 
[015] «tt#B^W7Uy F*M0>S6 2<B*|j«* 
[016] *m#E5£/W y K*W<0«WS«fiKS* 
[01 7 ] -> U -X*>N-f ^ 'J y F*it5©*U5*Mi&* 

... .. 

1 1 1 -lAgS^t 

112, 11 2 A—KKltt 

1 14-f-f7 7l/>ytMt 

.116, 118 -mmm 

119, 11 9 A -y— X 

1 2 0, 1 20A, 1 2 0B-^7*^Uft 

1.2 1 

12 2-iJ>W 

i : 2 •••^M >^-v 

1 2 4-^7^U4t'J7 

1 2 5, 1 2 5A. 125B-^>*ti 

1 2 6, 1 2 6A, 1 2 6 B ••• 'J >^ 

1 2 7, 1 2 7A, 1 2 7B-:-7 f ^*^U^ ;|j,7tt 

i 2 8.--:lfai*tB¥* 

1 2 9 •• ^x'-->-^l/h • 
1 3 2 »■□— > 

1 3 3-7f-^ •" 

i 3 3 t -aaf-t>-y- 

1 3 

1 4 2--n-^ 
1 4 3 —Ts.'t—* 

i 4 3 t -aa-fc>u- 

1 4 9-l/l/JW 

1 5 0— X>S» 

1 5 1 -ttttftM* 

15 2-IDffi 

1 54-tXh> 

1 5 6-^7>9yt7h 
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*«« ss««asr t ■ 



1 5 8--f^7--f * 

1 6 0 -f-fX h'Jb'zL-^ 

1 6 2 -£k>K-Jv9 

16 4-7ftM^A 

1 6 4 a •••7^-fe;UA^j}tv->3 >-fe>iJ- 

i6 5-^-My)if 

16 5 a-7U-^yMyy3>t>f 
1 7 0 -EF I ECU 

1 7 3- t-i'-ytty h 

1 7 4-^Ity+l - - 

1 7 6 :--0g|S-fe>-y-. 

i.7 8--iHiefts-fe>-y- 

1 7 9-X^-?^<7f 

1- 8 2 •• z/7 h lsrt—~ ' 

18 4-"y7h#yyE>t>f' 

19 0,19 OA, 19 0 B-^|ffll3-- y b 

1 9 1 -mi<om»m» 

1 9 1 t •••ffig-fe>+»- 
1 9 2 •••^2CDlgft[5)!§ 
1 9 2 t -ffiSir>-y- 
19 4 ■••/'(yfU 

1 9 5, 1 9 6, ,1 9 7;. 1 9 8-— ttapfctlttt 

1 9 9-m»mikmm 

2 0 0 -»AD 

2 o 2.-m%n i l - , 

2 3 2 - TO? a — 

2 3 4 --f >7"n-^ 

2 3 8-[eHEh5>X 

2 5 0, 2 5 1 -7-/I-i' 

2 5 2. 2 5 3-fti77> 

2 5 4, 2 5 5-*— 7. 

2 5 6-fc-hv>^ 

2 5 8, 2 5 9-v*-^-yt77h 

2 6 0, 2 6 1-7*-^-*>7" 

MG 1 . MG 2 , 1^0 4-^:— ^ 
MG 3 — Z'yvtt—* 
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